INTRODUCTION
Treeshrews (order Scandentia) are small-bodied (< 315 g; Sargis, 2002) mammals, endemic to South and Southeast Asia. The first formally described species was Tupaia glis (Diard, 1820) , the common treeshrew. A second species, Tupaia ferruginea Raffles, 1821, was described soon after and serves as the type species for the genus Tupaia Raffles, 1821. Since its discovery, T. glis has had a complex taxonomic history that includes periods of splitting and lumping, which has led to widely variable estimates of diversity, misidentification and misallocation of taxa, and general confusion regarding this and closely related species (Sargis et al., 2013a) . One result is that T. glis has been treated as a poorly defined 'wastebasket' taxon encompassing as many as 27 synonyms (Helgen, 2005) . In our previous analyses of T. glis, we recognized three populations previously synonymized with T. glis as distinct species: T. ferruginea Raffles, 1821 from Sumatra and the Batu island of Tanahbala; T. discolor Lyon, 1906 from Bangka; and T. hypochrysa (Thomas, 1895) from Java (Sargis et al., 2013a; fig. 9; 2013b: fig. 1 ). We subsequently demonstrated that the Siberut Island population attributed to T. glis is instead conspecific with the Mentawai treeshrew, T. chrysogaster Miller, 1903 (Sargis et al., 2014a . These changes in our understanding of T. glis greatly reduced its known geographic range, restricting it to the Malay Peninsula south of the Isthmus of Kra, the purported contact zone with its sister species T. belangeri (Wagner, 1841) (Helgen, 2005; Olson, Sargis & Martin, 2005; Roberts et al., 2011) , and adjacent offshore islands (Fig. 1) .
The type locality for T. glis is Penang Island, along the west coast of the Malay Peninsula (Fig. 1 ). As Lyon (1913: 41) stated, '[i] t is perhaps a slight misfortune that the earliest name applied to the species was given to one of the insular races and not to the real parent form occurring on the large land masses.' He distinguished the Penang Island population, T. glis glis, from two mainland populations on the Malay Peninsula: T. glis ferruginea, which he conceived as occupying the adjacent mainland south to Singapore (and Sumatra), and T. lacernata wilkinsoni Robinson & Kloss, 1911 ; from the middle of the Malay Peninsula just north of Penang Island to the Isthmus of Kra. As noted above, T. ferruginea is now recognized as a distinct species restricted to Sumatra and Tanahbala (Sargis et al., 2013a (Sargis et al., , 2014a . The description of Tupaia lacernata Thomas & Wroughton, 1909 was based on another island population (Langkawi Island) , and the name is a junior synonym of T. glis (Chasen, 1940; Corbet & Hill, 1992; Wilson, 1993; Helgen, 2005) . The type locality for T. g. wilkinsoni is Ko-Khau, Thailand on the Malay Peninsula; this is the oldest available name for the mainland population of T. glis, so we use this name herein to refer to the mainland population of the common treeshrew from the Malay Peninsula south of the Isthmus of Kra (see Appendix 1).
In addition to T. g. glis from the western island of Penang, Lyon (1913) recognized subspecies of T. glis from the eastern islands of Aur (T. g. pulonis Miller, 1903) , Pemanggil (T. g. pemangilis Lyon, 1911) , and Tioman (T. g. sordida Miller, 1900) , and the southern island of Batam (T. g. batamana Lyon, 1907) (Fig. 1) . He classified the populations from the western islands as subspecies of T. lacernata, including those from Langkawi and Terutau (T. l. lacernata Thomas & Wroughton, 1909) and the Butang Islands of Adang and Rawi (T. l. raviana Lyon, 1911) (Lyon, 1913) . All of these names are now treated as synonyms of T. glis (Helgen, 2005) . Although Lyon (1913) considered most of the island populations as distinct subspecies, he recognized the population from the southern island of Bintan as a distinct species, T. castanea Miller, 1903 .
Since Lyon's (1907 Lyon's ( , 1911 Lyon's ( , 1913 work, populations from other islands near the Malay Peninsula have been treated in a variety of ways. The population from the western island of Ta Li Bong was described as a subspecies of T. glis, T. g. umbratilis Chasen, 1940 , whereas that from the southern island of Mapur was classified as a subspecies of T. castanea, T. c. redacta Robinson, 1916 . Traditionally, taxonomic distinctions in the T. glis species complex were largely based on differences in body size and pelage coloration (Lyon, 1913; Hill, 1960 , Steele, 1983 rather than specific osteological features or morphometric shape differences. For example, the original descriptions of six island taxa (T. g. glis, T. g. pemangilis, T. g. sordida, T. l. lacernata, T. g. umbratilis, and T. c. redacta) referred to their smaller body or skull size compared to the mainland populations. In contrast, T. g. batamana from Batam was described as having a 'heavier skull' (Lyon, 1913: 46) and T. castanea from Bintan as having similar body size to mainland T. glis (Lyon, 1913: 90) . Although Endo et al. (1999 Endo et al. ( , 2000a investigated geographic variation in the skull of T. glis, those studies focused entirely on variation among the mainland populations, and island populations have mostly been ignored. As part of a taxonomic re-appraisal of these island populations, we compared the skull and hand morphology of island and mainland populations in a series of multivariate analyses to assess possible size and shape differences among these populations.
MATERIALS AND METHODS
Herein we recognize Tupaia glis as circumscribed by Helgen (2005) , but with the exception of those populations we previously showed to be distinct (T. ferruginea from Sumatra and Tanahbala; T. discolor from Bangka; T. hypochrysa from Java; and T. chrysogaster from the Mentawai Islands, including Siberut; Sargis et al., 2013a Sargis et al., ,b, 2014a . To evaluate morphological variation within and among populations of T. glis, we recorded 38 manus and 22 craniomandibular measurements employed in previous studies of treeshrews (Sargis et al., 2013a (Sargis et al., ,b, 2014a Sargis, Campbell & Olson, 2014b) . All measurements are in millimetres and are rounded to the nearest 0.01 mm. Summary statistics include mean, standard deviation, and range. We also conducted a cursory qualitative examination of the pelage of 62 specimens representing the mainland and 12 island populations to assess variation among several proposed taxa, which were originally designated based primarily on pelage differences.
MANUS
We X-rayed the right and left manus of 89 study skins of Tupaia glis adults (those with fully erupted permanent dentition) (see Appendix 1) using a Thermo Scientific Kevex X-ray source interfaced with a desktop computer using Kevex X-ray Source Control Interface (version 4.1.3; Palo Alto, California) in the Division of Fishes, National Museum of Natural History (USNM), Washington, DC. Digital images were constructed using Varian Medical Systems Image Viewing and Acquisition software (VIVA version 2.0; Waltham, Massachusetts) and transferred to Adobe Photoshop CS4 Extended (version 11.0.2; Adobe Systems Inc., San Jose, CA, USA), where they were converted to positive images and measured with the Custom Measurement Scale (see Woodman & Morgan, 2005; Woodman & Stephens, 2010; Sargis et al., 2013a Sargis et al., ,b, 2014a . Measurements were taken from the most complete image of either the right or left side and supplemented where necessary with measurements from the other side. We use the term 'ray' to refer to that part of the manus with the metacarpal plus the phalanges (Woodman & Stephens, 2010) . We recorded the following measurements from all five rays, with the exception that depths (dorsopalmar distances) of bones were substituted for widths (mediolateral distances) in ray I because of its orientation in the images: DPD, distal phalanx depth; DPL, distal phalanx length; DPW, distal phalanx width; MD, metacarpal depth; ML, metacarpal length; MW, metacarpal width; MPL, middle phalanx length; MPW, middle phalanx width; PPD, proximal phalanx depth; PPL, proximal phalanx length; PPW, proximal phalanx width (see Sargis et al., 2013a;  fig. 1 ). Summary statistics from the manus are presented in Table 1 .
Specimens examined included 23 T. glis from Penang Island (the type locality), 39 from mainland peninsular Malaysia, and 27 from Singapore and 11 nearshore islands to the west, east, and south of the Malay Peninsula. These specimens are listed in Appendix 1.
SKULL
For our analyses of the cranium and mandible, 22 measurements (Table 2 ; Sargis et al., 2013b Sargis et al., , 2014a were recorded from 260 adult specimens (see Appendix 1) using digital calipers. Our sample includes all specimens of T. glis glis used in the manus analyses, and larger samples of all the other populations, including the holotypes of ten species or subspecies. Summary statistics from the skulls are presented in Table 3 .
Specimens examined included 23 T. glis from Penang Island (the type locality), 95 from mainland peninsular Malaysia, and 142 from Singapore and 11 nearshore islands to the west, east, and south of the Malay Peninsula. These specimens are listed in Appendix 1.
MORPHOLOGICAL VARIATION AMONG MAINLAND AND ISLAND POPULATIONS
The mainland and island populations of T. glis included in our study have each been recognized at times as subspecies or species (e.g., Lyon, 1913 ; Appendix 1). We examined the potential variation between mainland and island populations using a four-stage approach: (1) We first looked for possible differentiation between the type population of T. glis on Penang Island and the mainland population from the southern Malay Peninsula. Next, we compared the mainland population with populations from three geographically defined groups of islands at different latitudes with distinct geological histories ( Fig. 1): (2) to the west of the Malay Peninsula (Penang, Adang, Rawi, Langkawi, Terutau, and Ta Li Bong); (3) to the east of the peninsula (Aur, Pemanggil, and Tioman); and (4) to the south of the peninsula (Batam, Bintan, Mapur, and Singapore). To study overall variation among mainland and island populations, we conducted independent principal components analyses (PCA) of variables from the manus and skull. At each stage, we attempted to maximize the number of individuals included in our analyses while minimizing missing data. This situation often resulted in different numbers and combinations of variables in the final models.
To assess morphological similarity among the western, eastern, and southern island populations, we performed hierarchical cluster analyses (UPGMA) on all available skull and manus variables. Phenograms from these analyses are presented with Euclidean distances.
1 Penang Island -To assess overall variation between Penang Island and mainland specimens, we performed a PCA on: (a) eight manus variables (1MW, 1PPW, 3MW, 4MW, 3PPW, 4PPW, 5PPW, 5MW) and (b) nine skull variables (six cranial and three mandibular; Table 4 ). Several variables were excluded from analyses to allow the inclusion of specimens that were missing data due to breakage. 2 Western islands -In investigating populations from islands west of the Malay Peninsula, we conducted a PCA on: (a) six manus variables (1ML, 1PPL, 1PPW, 1MW, 3MW, 3PPW) and (b) 12 skull variables (nine cranial and three mandibular; 
RESULTS PENANG ISLAND
Manus A plot of the first two components from a PCA of eight manus variables from the Penang (T. glis glis) and mainland ('T. glis wilkinsoni') populations is shown in Fig. 2a . The first component (PC1), which represents overall size, accounts for more than 60% of the variation in the model (Table 8) . Along this axis, the two populations show some separation, but with wide overlap among the larger individuals in the Penang population and the smallest individuals from the mainland population. The two populations overlap completely on the second component axis (PC2), which accounts for nearly 13% of the variation and represents a contrast between 1PPW and 5MW (Table 8 ). This PCA included only width variables, and it reflects the average narrower bones of the rays of the island form compared to the mainland population (Table 1 ). This analysis shows the greatest separation of any of the analyses of these two populations, although the general pattern is the same for PCA of length and width variables from individual rays (not shown), with individuals from Penang Island always among the smallest individuals and often representing a subset of the mainland population.
Skull
This PCA included nine of the 22 skull variables. Factor 1 is a size vector that accounts for more than 68% of the variation. Factor 2 represents a contrast between mandibular condyle width (MCW) and two negatively weighted length variables (condylonasal length [CNL] and condylopremaxillary length [CPL] ); the second factor explains more than 9% of the variation (Table 4 ). In the plot of these two factors (Fig. 2b) , the populations from the mainland and Penang Island overlap almost completely on PC2. Along PC1, there is overlap between the two populations, but most of the mainland individuals plot in positive morphospace, whereas all of the Penang individuals plot in negative morphospace, demonstrating the smaller size of the latter relative to the former.
WESTERN ISLANDS

Manus
A plot of scores on the first two axes of a PCA of six variables from populations from the mainland, Penang, and the other western islands is shown in Fig. 3a although width variables more greatly influence this component than do length variables (Table 9 ). Most individuals from islands plot low on this axis, whereas those from the mainland generally plot higher, although there is considerable overlap among the largest island individuals and the smallest mainland individuals. One Penang specimen and another from Butang plot particularly high on this axis, indicating that they are larger than most other island individuals. The second component accounts for about 23% of the variation and represents a contrast of 3PPW with 1ML and 1PPL ( Table 9 ). Although individuals from the islands overlap extensively on this axis, Penang individuals generally plot lower, whereas individuals from the other islands all plot higher. This suggests the potential for variation in the proportions of individual bones of the hand among island populations.
Skull
The PCA for this island group included 12 of the 22 variables. The first factor represents size and is responsible for nearly 72% of the variation. The second factor, accounting for more than 10% of the variation, represents maxillary toothrow length (MTL) contrasted with mandibular condyle width (MCW), mandibular condyle height (MCH), and zygomatic breadth (ZB) ( Table 5 ). The plot of these two factors is shown in Fig. 3b . For PC1, most of the mainland individuals plot in the two right quadrants, whereas nearly all of the island individuals fall into the two left quadrants, indicating smaller body size on islands. Only two individuals each from the Butang Islands ('T. g. raviana') and Langkawi-Terutau ('T. g. lacernata') plot in the upper right quadrant with mainland individuals. On PC2, only the population from the Butang Islands is restricted to positive morphospace. Sargis et al. (2013b Sargis et al. ( , 2014a 1. Condylo-premaxillary length (CPL): greatest distance between rostral surface of premaxilla and caudal surface of occipital condyle 2. Condylo-incisive length (CIL): greatest distance between anterior-most surface of I1 and caudal surface of occipital condyle 3. Upper toothrow length (UTL): greatest distance between anterior-most surface of I1 and posterior-most surface of M3 4. Maxillary toothrow length (MTL): greatest distance between anterior-most surface of C1 and posterior-most surface of M3 5. Epipterygoid-premaxillary length (EPL): greatest distance between rostral surface of premaxilla and caudal surface of epipterygoid process 6. Palato-premaxillary length (PPL): greatest distance between rostral surface of premaxilla and caudal surface of palatine 7. Epipterygoid breadth (EB): greatest distance between lateral points of epipterygoid processes 8. Mastoid breadth (MB): greatest distance between lateral apices of mastoid portion of petrosal 
(1) (1)
(1)
( 1) ( 1) ( 1) (1) 
Cluster analyses
We carried out two cluster analyses using taxon means of the: (a) 22 skull variables; and (b) 52 combined skull and manus variables. Because the two Abbreviations for variables are defined in Table 2 . Loadings in bold type are discussed in the text. Abbreviations for variables are defined in Table 2 . Loadings in bold type are discussed in the text. analyses yielded the same topology, only the dendrogram from the former is shown in Fig. 3c . In both analyses, the population from Langkawi-Terutau ('T.
g. lacernata') is most similar to the one from Ta Li Bong ('T. g. umbratilis'), and the one from Penang (T. glis glis) is the next most similar. The population from the Butang Islands ('T. g. raviana'), the most geographically isolated of the western islands (Fig. 1) , is more similar morphologically to the other island populations than it is to the mainland population (Fig. 3c) .
EASTERN ISLANDS
Manus
A plot of scores on the first two axes of a PCA of ten variables from populations from the mainland and the eastern islands is shown in Fig. 4a . The first principle component, representing size, accounts for about half of the total variance (Table 10) . With the exception of the first metacarpal and in contrast to the patterns seen in the previous analyses (see above), length variables influence this axis more than width variables. On this axis, most of the mainland specimens have positive scores (larger hands), whereas all of the island specimens have negative scores (smaller hands). There is overlap between the smallest mainland specimens and the largest island specimens, but most of this difference is a result of the single individual from Aur Island, which is the largest island specimen in this analysis. The second component, accounting for < 15% of the variance, represents a contrast between several width (3PPW, 1MD, 4PPW) and length (1ML, 1PPL) variables (Table 10 ). This component does little to discriminate any of the populations. Abbreviations for variables are defined in Table 2 . Loadings in bold type are discussed in the text. Abbreviations for variables are defined in Table 2 . Loadings in bold type are discussed in the text. Skull For these islands, 13 of the 22 variables were included in the PCA. Factor 1 is a size vector representing more than 72% of the variation. Factor 2 explains more than 8% of the variation and represents mandibular condyle height (MCH), mandibular condyle width (MCW), mandibular height (MH), and least interorbital breadth (LIB) ( Table 6 ). In the plot of these two factors (Fig. 4b) , most of the mainland individuals plot in positive morphospace along PC1, but almost all of the island individuals plot in negative morphospace, signifying smaller body size in the island populations; only three individuals from Aur Island ('T. g. pulonis') plot in the two right quadrants. The island populations are relatively well separated along PC2, with individuals from Pemanggil Island ('T. g. pemangilis') restricted to the lower left quadrant, those from Tioman Island ('T. g. sordida') mostly in the upper left quadrant, and those from Aur Island overlapping the other two in the centre.
Cluster analyses
Our two cluster analyses of taxon means included: (a) 22 skull variables; and (b) 43 combined skull and manus variables. Both produced the same (Table 8) . B, Plot of factor scores on the first two axes from PCA of six cranial and three mandibular variables (Table 4) . T. glis individuals from Penang Island are generally smaller than those from the mainland.
Published 2016. This article has been contributed to by a US Government employee and their work is in the public domain in the USA,, Biological Journal of the Linnean Society, 2017, 120, 286-312 304 E. J. SARGIS ET AL. (Table 9 ). B, Plot of factor scores on the first two axes from PCA of nine cranial and three mandibular variables (Table 5) . T. glis individuals from the western islands are generally smaller than those from the mainland. C, Phenogram from cluster analysis of 22 skull variables. The island populations are more similar to one another than any is to the mainland population. Butang refers to Adang and Rawi Islands ('T. glis raviana'); Langkawi refers to Langkawi and Terutau Islands ('T. glis lacernata'). (Table 10 ). B, Plot of factor scores on the first two axes from PCA of nine cranial and four mandibular variables (Table 6 ). T. glis individuals from the eastern islands are generally smaller than those from the mainland. C, Phenogram from cluster analysis of 22 skull variables. The population from Aur Island is more similar to the mainland population than to the other two island populations.
topology, so only the dendrogram from the former is shown in Fig. 4c . In both analyses, the population from Pemanggil ('T. g. pemangilis') is most similar to that from Tioman ('T. g. sordida'). Surprisingly, the population from Aur ('T. g. pulonis') is more similar to the mainland population than it is to the other island populations (Fig. 4c) .
SOUTHERN ISLANDS
Manus
A plot of scores on the first two axes of a PCA of nine variables from populations from the mainland, Singapore, and the southern islands is shown in Fig. 5a . Most of the variables contribute substantially to PC1, which generally represents size, although it is most influenced by widths of the proximal phalanges. This component accounts for more than 41% of the total variance (Table 11 ). The second component, accounting for nearly 17% of the variance, represents three negatively weighted length variables (1PPL, 2PPL, 1ML) contrasted with a width variable (2MW) ( Table 11 ). Neither component clearly discriminates any of the island populations from the mainland population, and the specimens are intermingled in morphospace. The specimens from Batam and Bintan are larger than the average for the mainland population, with positive scores along the PC1 axis, whereas the population from Mapur is represented by the smallest individual in the analysis. The individual from Singapore is also among the smaller specimens, but it is barely distinguishable from the mainland population.
Skull
This PCA included 12 of the 22 skull variables. The first factor represents size and accounts for over 71% of the variation. The second factor explains nearly 10% of the variation, and it represents mandibular condyle height (MCH), mandibular height (MH), and mandibular condyle width (MCW) contrasted with palato-premaxillary length (PPL) ( Table 7 ). The plot of these two factors is shown in Fig. 5b . On PC1, the mainland individuals are nearly equally divided between positive and negative morphospace. All of the individuals from Bintan Island ('T. g. castanea') and most of the individuals from Batam Island ('T. g. batamana') plot in positive morphospace, whereas the single individual from Mapur Island ('T. g. redacta') and most of the individuals from Singapore fall in negative morphospace. Along PC2, the mainland, Batam, and Singapore individuals are nearly equally divided between the upper and lower quadrants, whereas the single Mapur individual and most of the Bintan individuals plot in the upper two quadrants.
Cluster analyses
The two cluster analyses of taxon means included: (a) 19 skull variables; and (b) 41 combined skull and manus variables. Both yielded the same topology, so only the dendrogram from the former is shown in Fig. 5c . The dendrogram shows that the population from Batam ('T. g. batamana') is most similar to that from the adjacent island of Bintan ('T. g. castanea'). Table 9 . Component loadings and eigenvalues from principal components analysis of six variables from the manus of populations from the Malay Peninsula and the western islands (Fig. 3a) . (Table 11 ). B, Plot of factor scores on the first two axes from PCA of nine cranial and three mandibular variables (Table 7) . T. glis individuals from Mapur and Singapore islands are generally smaller than those from the mainland, but this is not the case for those from Batam and Bintan islands. C, Phenogram from cluster analysis of 19 skull variables. The population from Singapore is more similar to the mainland population than to the other three island populations.
Published 2016. This article has been contributed to by a US Government employee and their work is in the public domain in the USA,, Biological Journal of the Linnean Society, 2017, 120, Not surprisingly, the population from Singapore is most similar to the mainland population. The individual from Mapur ('T. g. redacta'), the most isolated of the southern islands (Fig. 1) , represents the most morphologically distinct population in this analysis (Fig. 5c ), but this population is only represented by a single specimen in our study. DISCUSSION TAXONOMIC IMPLICATIONS Lyon (1913) recognized some mainland and Penang Island populations of T. glis as distinct species (see 'Introduction') whose primary distinguishing features were subtle differences in pelage coloration. Chasen (1940) classified all of these populations as T. glis, but continued to recognize them as subspecies, again based on pelage. Our inspections of 62 study skins led us to conclude that variation in pelage coloration among individuals on Penang Island is not exclusive to this population, and it represents a subset of the total variation in pelage exhibited within the mainland T. glis population. These minor differences in pelage are insufficient to warrant taxonomic separation in light of previous work demonstrating the latitudinally clinal nature of pelage variation in both mainland and island populations of treeshrews (Hill, 1960) . With one particular exception, the subtle variations in pelage coloration that were used to characterize island populations can be found within the variation present in the mainland population.
Moreover, some of the variation in pelage that we observed likely results from age and/or seasonal molt. For example, the dorsal pelage of five specimens of T. glis from Tioman Island ('T. g. sordida') collected in October 1899 and October 1900 is subtly darker and less grizzled than that of seven specimens collected in August 1970. The difference between these two samples is more apparent than those separating some recognized subspecies (e.g., Lyon, 1913) .
Our morphological comparisons of the mainland and Penang Island populations revealed that average body size is smaller in the island population (Fig. 2) . There is extensive overlap in size, however, between the smallest mainland individuals and the largest Penang individuals. Given the morphological similarity between these two populations, we see no reason to recognize 'T. glis wilkinsoni' (mainland) and T. glis glis (Penang) as distinct species or subspecies.
Although populations from islands to the west and east of the Malay Peninsula generally average smaller body size than the mainland population, those from some southern islands tend to average larger body size (Fig. 5) , indicating a lack of a consistent trend in body size variation. Such inconsistent patterns of body size variation among Southeast Asian islands and island groups have also been noted in crab-eating macaques, Macaca fascicularis (Fooden & Albrecht, 1993) . Insular populations of common treeshrews may be converging on either small or large body size depending on the local conditions and characteristics of their respective islands (see Heaney, 1978) . Island populations are generally identifiable as T. glis, and most lack any distinctive morphological differences to distinguish them . For this reason, we do not recognize 'T. g. raviana' (Adang-Rawi), 'T. g. lacernata' (Langkawi-Terutau), 'T. g. umbratilis' (Ta Li Bong), 'T. g. pulonis' (Aur), 'T. g. pemangilis' (Pemanggil), 'T. g. sordida' (Tioman), 'T. g. redacta' (Mapur), 'T. g. batamana' (Batam), or the Singapore population as distinct subspecies; we consider these names, like 'T. g. wilkinsoni' (see above), to be junior synonyms of T. glis glis.
The cases of the Bintan ('T. g. castanea') and Mapur populations, however, are unique. Although we currently have no evidence from the skull or hand to support their recognition as a taxon distinct from T. glis, their ferruginous dorsal pelage and red-orange tail are most similar to those of the ruddy treeshrew, T. splendidula Gray, 1865 . Lyon (1913 considered T. castanea from Bintan to be a 'very distinct form' that is 'related to Tupaia splendidula, ' and Robinson (1916: 63) described T. castanea redacta from the adjacent island of Mapur as 'extremely close to Tupaia castanea, Miller, but somewhat smaller.' However, Chasen (1940) , Wilson (1993) , and Helgen Table 11 . Component loadings and eigenvalues from principal components analysis of nine variables from the manus of populations from the Malay Peninsula and the southern islands (Fig. 5a ). Stanley, Field Museum of Natural History (FMNH), Chicago. We are grateful to S. Raredon, Division of Fishes, Museum Support Center, USNM, for assistance with the digital X-ray system and to R. PortelaMiguez, Department of Zoology, BMNH, for X-raying 15 specimens, including two holotypes, that were invaluable to our study. We thank Bob Timm and three anonymous reviewers for valuable comments that improved the manuscript. Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the United States government.
